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DUAL-CHAMBER CONTAINER, AND 
METHOD AND APPARATUS FOR ITS MANUFACTURE 

This application is a division of application Serial No. 1 0/045,330 filed November 

7, 2001, which is a division of application Serial No. 09/589,139 filed June 7, 2000, now US 

Patent 6,355,204. 

The present invention is directed to a dual chamber container of integrally molded 
5 plastic construction, and more particularly to a method and apparatus for inj ection blow molding 
such a container. 

Background and Summary of the Invention 

It has heretofore been proposed to provide a one-piece dual-chamber container 
by molding, such as by extrusion blow molding, separate container sections and then securing 

10 the sections to each other to form a unitary container. U.S. Patent 5,823,391 is exemplary of this 
technology. It has also been proposed to form an extrusion blow-molded dual-chamber container 
by extruding a single tube, placing the tube in a blow mold with dividing wall portions that pinch 
the tube diametrically, and then blow molding the tube halves to the interior confines of the 
respective mold cavities. U.S. Patent 5,882,574 illustrates technology of this character. 

15 It has also been proposed to form hollow plastic containers by an injection blow 

molding (IBM) process. In such a process, a preform is injected into a first mold cavity around 
a core rod, and the core rod and preform are then moved to a second mold cavity. The preform 
is blown to the interior confines of the second mold cavity by air injected through the core rod, 
and the container is then removed from the core rod and the second mold cavity. U.S. Patent 

20 3,707,591 illustrates a turret-type machine for automated manufacture of hollow plastic 
containers in an injection blow molding operation. 

Among the objects of the present invention are to provide a method an apparatus 
for injection blow molding a dual-chamber container as an integral unit so as to eliminate any 
requirement for attachment of separate container sections by gluing, welding, base cups or a dual 

25 closure in a post-molding operation, that have the potential for providing a two-color container, 


that e xhibit enhanced neck finish dimensional stability, and/or in which the containers are 
finished upon ejection from the blow mold, which is to say that the containers do not require 
post-mold trimming of moils, tails or other process scrap. Another object of the present 
invention is to provide a dual-chamber IBM container made by such a process and/or such an 
5 apparatus. 

A method of forming a dual-chamber container in accordance with a presently 
preferred embodiment of the invention includes providing a blow mold having a pair of adjoining 
cavities that are open to each other. A pair of mold preforms are constructed having non-uniform 
wall thicknesses, preferably by injection molding the preforms around associated core rods. The 

1 0 preforms are then non-centrally positioned in respective mold cavities such that a portion of each 
preform of greater wall thickness is spaced a greater distance from the opposing wall of the 
associated cavity than the portion of each preform of lesser wall thickness. The preforms are then 
blow molded simultaneously against the cavity walls and against each other so that the preforms 
are contact-welded to each other to form an integrally molded dual-chamber container of 

15 substantially uniform wall thickness. In the preferred embodiment of the invention, mold wall 
portions partially divide the blow-mold cavities from each other, and the preforms are placed in 
the blow-mold cavities such that the preforms are closer to the portions of the cavities that open 
to each other than to opposite walls of the cavities. 

An apparatus for injection blow molding a dual-chamber container in accordance 

20 with a presently preferred embodiment of the invention comprises a pair of core rods carried on 
a transfer head. Means including the transfer head simultaneously position the core rods in first 
mold cavities for injection molding a preform around each core rod, with the injection mold 
cavities being constructed such that the preforms have non-uniform wall thickness around the 
core rods. Means including the transfer head then position the core rods and the preforms in a 

25 pair of second mold cavities that are open to each other along a common wall portion, with the 
preforms being non-centrally positioned in the second cavities such that a portion of each 
preform of greater wall thickness is spaced a greater distance from the opposing wall of the 
associated cavity than the portion of each preform of lesser wall thickness. The preforms are then 


2 


blow molded within the second mold cavities such that adjacent portions of the preforms are 
contact welded to each other at the common wall portion of the cavities and the container has 
substantially uniform wall thickness. 

A dual-chamber container in accordance with a third aspect of the present 
5 invention thus includes an integrally molded one-piece body having first and second blow 
molded chambers separated from each other by a common dividing wall contiguous with both 
of the chambers — i.e., forming a wall section of each chamber. The container also includes first 
and second injection molded finishes forming outlets for the respective chambers. The chambers 
each have a width parallel to the common wall, and the common wall occupies less than the 
10 entire width of the chambers. The chambers have separate walls contiguous with the common 
wall for the remainder of the width of each chamber. The dual-chamber container has 
substantially uniform wall thickness, and is formed by simultaneously blow molding a pair of 
preforms having non-uniform wall thicknesses while the preforms are non-centrally positioned 
in a pair of mold cavities. A portion of each preform of greater wall thickness is spaced a greater 
1 5 distance from the wall of the associated cavity than is a portion of each preform of lesser wall 
thickness. The preforms are blown against each other and contact welded along the common 
wall that divides the chambers. 
Brief Description of the Drawings 

The invention, together with additional objects, features and advantages thereof, 
20 will be best understood from the following description, the appended claims and the 
accompanying drawings in which: 

FIG. 1 is a front elevational view of a dual-chamber container formed in 
accordance with a presently preferred embodiment of the invention; 

FIG. 2 is a side elevational view of the container illustrated in FIG. 1; 
25 FIG. 3 is a top plan view of the container illustrated in FIGS. 1 and 2; 

FIG. 4 is a sectional view taken substantially along the line 4-4 in FIG. 1 ; 
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FIG. 5 is a schematic diagram of preforms being injection molded around core 
rods in an apparatus for injection blow molding the container of FIGS. 1-4 in accordance with 
the invention; 

FIG. 6 is a fragmentary sectional view taken substantially along the line 6-6 in 

5 FIG. 5; 

FIG. 7 is a schematic diagram of the dual-chamber container of FIGS. 1-4 being 
blow molded in accordance with the invention; and 

FIG. 8 is a schematic plan view of the blow mold in FIG. 7 being opened to eject 
the completed container. 
10 Detailed Description of Preferred Embodiments 

The disclosure of above-noted U.S. Patent 3,707,591 is incorporated herein by 

reference. 

FIGS. 1-4 illustrate a dual-chamber container 10 in accordance with a presently 
preferred embodiment of the invention as comprising a pair of chambers 11,13 having associated 

15 chamber sidewalls 12, 14. Chambers 1 1, 13 are contact welded to each other along a common 
central wall 16 to form a container 10 of homogeneously integral construction - i.e., a container 
integrally molded as a single unit. Common dividing wall 1 6 extends between a pair of laterally 
aligned indents 18, 20, which extend axially throughout the length of the container. Container 
chambers 11, 13 have respective shoulders 21, 22 that extend upwardly and inwardly from 

20 sidewalls 12, 14 and terminate in associated independent container finishes 24, 26. Each finish 
24, 26 opens to the interior of the associated chamber for fitting and dispensing the contents of 
the container. Wall 16 extends from the base of chambers 11, 13 through at least shoulder 
portions 21, 22, as best seen in FIG. 1. After filling the two chambers of the dual-chamber 
container, a closure is affixed to each finish 24, 26, or the finishes may be interconnected by a 

25 dual-outlet closure. 

FIGS. 5-8 illustrate a method and apparatus for constructing container 10 (FIGS. 
1-4). Referring first to FIG. 5, a pair of core rods 30, 32 are carried by a transfer head 34, which 
in turn is carried by a suitable transfer mechanism 36 such as a rotatable turret illustrated in 
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above-referenced U.S. Patent 3,707,591. Core rods 30, 32 are hollow, and have one or more 
associated openings 38, 40. Core rods 30, 32 are first placed in associated cavities 44, 46 of an 
injection mold 42. Preforms 48, 50 are then injection molded around associated core rods 30, 
32 within c avities 44, 46. It will be noted in FIGS. 5 and 6 that preforms 48, 50, which 
5 preferably (although not necessarily) are mirror images of each other, have a non-uniform radial 
wall thickness around the peripheries of associated core rods 30, 32. That is, cavities 44, 46 of 
injection mold 42 are configured such that the wall thicknesses of preforms 48, 50 are non- 
uniform around the circumference of core rods 30, 32. As illustrated in FIG. 6, the wall thickness 
of preform 50 is thinnest at the portion closest to core rod 30 and preform 48 (FIG. 5) and 

10 thickest on the diametrically opposite side furthest from core rod 30 and preform 48. The wall 
thickness of preform 50 varies uniformly circumferentially between these extremes. As noted 
above, preforms 48, 50 preferably are mirror images of each other. In the preferred embodiment, 
the materials injected into cavities 44, 46 are identical. However, the materials may be 
differently colored, or may be of different composition as long as they are compatible with each 

15 other. Container finishes 24, 26 are fully formed at the completion of this injection molding 
stage. 

Core rods 30, 32 and associated preforms are then transferred by transfer head 34 
and transfer mechanism 36 to a blow mold 52 (FIGS. 7 and 8). Blow mold 52 comprises a pair 
of blow mold halves 54, 56 having internal wall surfaces that together define the outer periphery 

20 of the final container 10 (FIGS. 1-4). Thus, blow mold halves 54, 56 together define a first mold 
cavity 58 for molding container chamber 1 1 , and a second mold cavity 60 for molding container 
chamber 13. Cavities 58, 60 open to each other, and there are a pair of wall portions 62, 64 on 
mold halves 54, 56 that partially separate cavities 58, 60 from each other. With the control rods 
and preforms non-centrally positioned within blow mold cavities 58, 60 and the mold halves 

25 closed, air is injected into the preforms through core rod openings 38, 40. The laterally outer 
portions of the preforms are expanded against the confines of respective blow mold cavities 58, 
60, while the adjacent laterally inner portions of the preforms are brought into contact with each 
other and contact welded to each other between mold cavity wall portions 62, 64. Mold cavity 
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wall portions 62, 64 provide directional control over the contact welding operation and help 
ensure that wall 16 (FIGS. 3, 4 and 8) is of uniform planar construction - i.e., not buckled or 
distorted. It will be noted in FIG. 7 that core rods 30, 32 and associated preforms are non- 
centrally positioned w ithin mold cavities 58, 60, so that the laterally outer portions of the 
respective preforms must travel a greater distance to the confines of the mold cavities than do the 
laterally inner opposed portions of the preforms that are ultimately contact welded to each other. 
Provision of preforms having non-uniform wall thicknesses, as illustrated in FIGS. 5 and 6, 
accommodates thinning of the wall sections as the wall sections are stretched to the confines of 
the mold cavity, so that the resulting container is of substantially uniform wall thickness 
throughout, as illustrated in FIG. 4. 

There have thus been disclosed a dual-chamber container, and a method and 
apparatus for forming a dual-chamber container, that fully satisfy all of the objects and aims 
previously set forth. The container chambers are integrally formed in a single molding operation, 
and thus do not require attachment in post-molding gluing, welding or other mechanical joining 
operations. Although the two container chambers are of identical construction in the preferred 
embodiment, this need not necessarily be the case. Container finishes 24, 26 are fully formed 
in the injection molding operation (FIG. 5), and thus have enhanced dimensional stability and 
control. Furthermore, the dual-chamber container is completed at the end of the blow molding 
operation, and does not require trimming or other scrap-generating operations. A number of 
modifications and variations have been disclosed. Other modifications and variations will readily 
suggest themselves to persons of ordinary skill in the art. The invention is intended to embrace 
all such modifications and variations as fall within the spirit and broad scope of the appended 
claims. 
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